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Abalone,  11,  15,  80-81,  99,  407 
Anchoring  net  pens,  65,  138-139,  408 
Antibiotics,  136,  367 
Antifoulants,  105,  150 
Aquaculture 

cages  (see  Cages  and  net  pens) 
environmental  impacts  (see  Environmental 
Impacts  of  Aquaculture) 
flow-through  (see  Flow-through  systems) 
global  production,  8,  12,  80,  121,  158, 
239 

net  pens  (see  Cages  and  Net  Pens) 
origins,  33,  122,  192 
ponds  (see  Ponds) 
production  by  country,  10,  28 
production  by  environment,  12 
production  by  species  category,  12,  80, 

121 

production  by  system,  194 
Aquaponics,  75-76,  343-386 
Assimilation  (or  Assimilative)  capacity 
factors  affecting,  219,  224,  232,  234,  289, 
335 

feed  management  and, 
measures  of,  220 
nutrient  loading  and,  319-320 
organisms  involved  in,  291,  294-296,  298 
ponds  and  nutrient  loading,  72,  208,  215 
production  systems  and,  226-228,  279, 
310-311 


Atlantic  salmon,  11,  19,  23,  29-32,  55,  125, 
127,  148-149,  228 

Baffles,  185,  325,  332,  354-355 
Benthic  impacts,  119,  124,  129,  136,  139, 
149-151 
Biodiversity,  113 

Biofiltration,  249,  254,  257,  261,  263,  344, 
346,  357-359,  364 
Biofouling,  104,  148,  150 
Biosecurity,  38,  248-249,  280,  288,  297, 
299 

Birds  as  predators,  86,  128,  163,  197,  234, 
311,  339 

Bivalve  molluscan  aquaculture,  61,  67, 
79-115,318,399 
Blue  mussel,  56,  81 
Bouchot  system,  42 

Cages 

freshwater  and  inshore  marine,  119-129, 
201 

future,  404-407 
history,  29-30,  43-44 
hybrid  systems,  76-77,  324, 

388-394 

offshore  marine,  135-154 
open  systems,  58,  60,  67-69 
shellfish,  88-89,  98,  101,  111 
waste,  227 
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Capture  fisheries,  4-5,  8-9,  16,  153,  159, 
168-169,  399,  404 
Carp 

bighead,  10,  166 

characteristics,  56,  65,  121,  123,  125, 

194,  207-208,  224,  301,  318 
collective  (all  species),  10-11,  32,  168 
common,  10 
grass,  10 

history,  17-18,  20,  207 
polyculture,  26,  41,  127,  200,  203,  223, 
408 

reservoir  ranching,  164-170 
Carrying  capacity 
aquaponics,  349-350,  352 
flow  through  systems,  174,  180-184 
in-pond  raceways,  392 
partitioned  aquaculture  systems,  311,  314, 
316-317,  325,  331,  338 
ponds,  58,  61,  71-72,  232,  311,  403 
net-pens  and  cage  sites,  31,  43,  137 
recirculating  aquaculture  systems,  74, 

232,  270-273,  276 
shellfish  sites,  112-113 
Catfish  farming 

culture  methods,  71,  120-121,  123, 
125-127,  129,  169,  195,  207,  232-234, 
331,  333,335,  336,  349,390 
energy  required,  225 
environmental  requirements  and  water 
quality,  56,  57,  194,  210-214, 

217-219,  221,  224 

feed  and  natural  foods,  216-218,  224, 

239 

history,  18,  23-25,  32 
production  levels,  193,  203,  309-310, 
316-320,  326,  330,  335,  391 
water  requirements,  69,  184,  200-201, 
321 

waste  treatment,  226-227,  238 
Chemicals 
antifoulants,  105 
disease  treatments,  176,  231 
fertilizers,  73,  205-207,  216,  218 
China 

aquaculture,  12,  16-18,  25,  27,  32,  37-38, 
41-43,  79-82,  121-122,  127,  148,  160, 
165-167,  171,  194,  207,  240,  407 
aquaculture  production,  9-10 
fish  consumption  and  trade,  4,  6-7 
Clams 

culture  methods,  88,  100-103,  107 


global  production,  80,  81 
history,  42,  79 

Coastal  areas  and  management,  31,  111, 
136-138,  152,  196,  207,  238-241 
Consumptive  water  use,  184,  195,  198-201, 
237,  280,  302,  321,  344 
Crassostrea  ariakensis  (Suminoe  oyster),  80, 
110,  114 

Crassotrea  gigas  (Pacific  oyster),  10,  42,  55, 
80,  83,  108-110,  114 
Culture  intensity  (see  Intensity) 

Denitrification,  218-220,  255,  279,  296, 
321,  370 

Depuration,  107,  228 
Diet  composition,  62,  91,  121,  126,  129, 
207,  239-240,  297,  301,  372,  396-400 
Disease 

measures,  28,  32,  44,  68,  280,  391-392 
fish,  30,  70,  123-124, 128,  136, 176,  178, 
181,  233-234,  316,  323-324,  339,  345, 
349,  352,  363,  372,  375-376 
molluscan  shellfish,  83,  90,  108-111,  114 
shrimp,  37-39,  41,  248 
transmission  between  cultured  and  wild, 
126,  150-152,  199 

Eastern  oyster,  42,  80,  84,  108 
Eastern  Snake  Plain  Aquifer,  184 
Economics,  41,  88-89,  92,  129,  135-136, 
203,  206-208,  234,  240,  302,  321, 

340 

Ecosystem  or  ecological  services,  53,  62,  65, 
68,  129,  192,  201-202,  208,  223-224, 
231,  236,  279,  309,  408-409 
Effluents,  149,  173,  176,  182,  195,  198, 
216-217,  222,  251,  279-280,  300,  327, 
336,  344-345,  353,  356-357 
Embankment  ponds,  195-200 
Energy  use  in  aquaculture 
aquaponics,  345,  367 
biofloc  systems,  286,  291,  297 
environmental  (solar,  wind,  currents, 
waves),  160-162,  192-193,  224,  291 
in-pond  raceways,  391 
intensification  vs.  energy,  64-65,  69,  88, 
225,  241 

partitioned  aquaculture  systems,  314,  321, 
330-333,  340 

physiological  or  feed  energy,  41,  52, 
59-60,  92,  104,  110,  207,  291,  293 
ponds,  207-213,  224-226,  231 
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recycle  systems,  58,  252,  279 
shellfish  systems,  100 
Environmental  impacts  of  aquaculture 
Atlantic  salmon,  30,  136 
aquaponic  systems,  344,  357,  376 
biofloc  systems,  279-280,  288,  298,  300, 
301 

cage  culture,  120,  124,  136-137, 

149-151,  153,226,  237 
exotic  species,  114 
feed  issues,  301,  396-398 
flow-through  raceways,  226,  237,  388 
industry  wide,  66 
in-pond  raceways,  393-394 
intensification  vs.,  43 

partitioned  aquaculture  systems,  310,  321, 
328 

ponds,  195,  216-218,  237-241,  31 
positive,  66,  113,  128,  399-402, 

407-408 

recycle  systems,  246-247,  254,  344 
shellfish,  66,  112,  113,  114 
shrimp,  36,  38,  330 
European  flat  oyster,  42,  80,  108 
Excavated  ponds,  196-198 

Facility  construction 
aquaponics,  345,  363,  381,  383 
cages  and  net  pens,  123,  129,  142-143 
flow-through  systems,  179 
freshwater  ponds,  71,  196,  199,  226,  240 
in-pond  raceways,  389 
molluscan  shellfish, 
partitioned  systems,  313,  333,  338 
recirculating  systems,  252 
Feed  conversion  ratio,  333,  344,  351,  378, 
392 
Feeds 

biofloc  systems,  281-302 
cages,  122-123,  26,  129 
costs,  25,  235,  241,  280 
external  inputs  (prepared  diets),  24,  184, 
192,  202-203,  206-208,  224,  391 
fish  meal  as  a  component,  7,  44,  153,  238, 
240,  301,  395-398 

intensification  of  production,  60-62,  68, 
235,  308-310,  403 

internal  sources  (natural  foods),  62,  84, 

96, 123,  158, 167,  203-208,  318 
larval,  33-36,  52 

ponds,  72,  192-193,  206-208,  216-222 
raceways,  69 


recycle  systems,  74,  267,  268 
shellfish,  84,  96,  102 
sustainability  and,  136,  150,  237 
“trashfish”  126,  396 
waste  outputs  vs.  feed  inputs,  216-222, 
228,  261,  267,  268,  288 
Feeding  methods  and  systems 
automated,  126,  143,  146-147,  186,  332, 
391,406 

behavior  and,  16,  126,  128,  136,  299,  351 
larval  &  juvenile,  20,  94 
Feedstuffs 

fishmeal,  4,  7,  24,  44,  121,  126,  129,  153, 
193,  207,  224,  238,  239-240,  297,  301, 
395-399 

raw  or  trash  fish,  122,  126,  396 
used  in  aquaculture  feeds,  126,  192, 
224-225 

Fertilization  of  ponds,  61-62,  64,  73,  84, 
159,  193,  195,  202-210,  212,  214, 
215-218,  220,  222-224,  227,  236,  279, 
300 

Fish  oil,  44,  126,  129,  153,  192,  223,  301, 

395- 396,  398,  410 
Fisheries 

feed  fish,  4,  7,  150,396-399 
global  catch,  4-9 

overexploitation,  5,  77,  81,  114-115 
Fishmeal 

energy  costs,  192 

environmental  concerns,  238-239, 

396- 398 

feed-fish  equivalence,  397 
fish  nutrition,  24,  44,  153,  207,  240,  297, 
301,  398 

global  production,  4 
ocean  area  to  produce,  224 
uses,  7 

Floating  Upwelling  Systems  (FLUPSYS), 

100 

Flocculation,  254,  281,  283,  309,  320,  329 
Flow-through  systems,  174-190 
culture  intensity,  181-184 
effluents,  173,  176,  182 
quiescent  zones,  185-186 
raceway  types  and  designs,  174-175 
rearing  unit  configurations,  175 
settlings  basins,  185-186 
water  budgets,  183-184 
water  sources,  177,  180 
water  use,  183-184,  201 
FLUPSYS  ( see  Floating  Upwelling  Systems) 
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Foam  fractionation,  250,  254,  283,  289,  345 
Footprint  of  aquaculture,  202,  222-225, 
237,  240,  280,  302 

Global  climate  change,  13,  138,  398-400, 
411 

Groundwater,  55,  57,  70,  76,  180,  184,  196, 
198-200,  238,  254,336,371 

Flagerman  Valley  (Idaho),  32,  57,  178 
Hard  clam  (Mercenaria  mercenaria ),  43,  81, 
90 

Hatcheries,  16,  18-23,  27,  29,  31,  34-37, 
39-42 

Hydraulic  retention  time 
aquaponics,  352,  355 
flow-through  systems,  70,  177 
partitioned  system  (PAS),  328,  336 
ponds,  237 

recirculating  aquaculture  systems,  251, 
275 

Hypophthalmichthys  molotrix  (silver  carp), 
10,  17,  123,  127, 165,  167-168,  203, 
207 

Ictalurus  punctatus  (channel  catfish),  22-25, 
56,  125-127 

Idaho,  26,  32,  55,  57, 177,  178, 183,  184 
Integrated  aquaculture,  126-127,  153,  241, 
343,  408,411 
Intensity 

biofloc  systems,  288,  302 

cages,  129 

land  use,  235,  237 

major  system  categories,  65,  200,  235 
ponds,  194,  201-203,  207-212,  214,  220, 
223-225,  235 
shellfish,  112 

Land  application  of  solids,  254,  290,  301, 
357 

Land  use  in  aquaculture  and  agriculture,  9, 
69,  202,  222-227,  235-241,  246,  280, 
300,  301 

Macrobrachium  rosenbergii  (freshwater 
prawns),  10,  39-42,  56-57,  71, 
408-409 

Maine,  29-30,33,110 
Mangroves,  238,  300 
Manila  clams,  43,  80,  114 
Manufactured  feeds  ( see  Feeds) 


Marine  fisheries 

overexploitation,  5,  397 
feed  fish,  4-6,  192,  224,  239,  301, 
396-398 
global  catch,  4,  5 

Mercenaria  mercenaria  (see  hard  clam), 
Microscreen  filters,  249,  252-253,  263, 
353-354,  356 

Mississippi,  22,  24,  41,  88,  196,  310, 
323-324,  333-335,  410 
Molluscan  shellfish  ( see  also  Shellfish), 
culture  methods,  65,  67,  88-89,  93, 
97-102,  400,  407 
dredging,  42,  83,  106-107,  407 
environmental  impacts,  66,  86,  112-115, 
406-407 

global  production,  79-81 
hatcheries,  43,  64-65,  82,  84,  88-89,  91, 
93-97 

off-bottom  culture,  42,  67,  82,  85,  90, 
97-98,  101 

on-bottom  culture,  42,  43,  82,  85,  88-90, 
96,  100-101,  107,  112 
spat  collection  from  wild,  42-43,  82, 
88-91 

species  cultured,  10,  12,  15,  42-43, 

80-81,  84,  114-115 
Mussel 
blue,  56,  81 
global  production,  81 

Net  pens, 

benthic  impacts,  136,  150 
definition,  68,  120 
disease  management,  136,  150-152 
environmental  impacts,  43,  152,  226,  227 
feed  delivery  methods,  143-144,  146-147, 
153 

harmful  algal  blooms,  229 
history,  30,  404-405 
interactions  with  site  characteristics,  65, 
138-139,  408 
land  use,  224 

mooring,  138-142,  145-147 
site  fallowing,  136 
solids  collection,  409 
species  cultured,  30,  32 
Nutrients, 

cage  releases,  128,  149 
freshwater  pond  effluents,  70,  124 
partitioned  systems,  327,  329 
pollution,  300 
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recirculating  systems,  344 
recovery  from  net  pens,  407,  409 
removal  by  shellfish,  66,  400 
retention  by  Atlantic  salmon,  136 
reuse  in  aquaponics,  343-347,  353-354, 
364-373 

shrimp  pond  effluents,  300 

Off-bottom  shellfish  culture,  42,  67,  82,  85, 
90,  97-98,  101 

On-bottom  shellfish  culture,  42,  43,  82,  85, 
88-90,  96,100-101,107,112 
Oncorhyncbus  keta  (chum  salmon),  31 
Oncorhynchus  kisutcb  (coho  salmon),  19 
Oncorhyncbus  mykiss  ( see  rainbow  trout), 
18,  20,  25,  30,  32,  55,  57, 121,  127, 
181,  186,  228,271,349,  390 
Oncorhynchus  tshawytscha  (Chinook 
salmon),  19,  30,  32,  121 
Oreochromis  spp.  (see  Tilapia) 
Overexploitation  of  fisheries,  5,  397 
Oysters 

culture  methods,  42 
disease,  108-109 
disease-resistant,  109 
dredging,  109 

eastern,  56,  80,  82-84,  88,  100 
european  flat,  42 
global  productions,  79 
olympia,  114 
pacific,  10,  80,  114 
suminoe,  114 
ranching,  88-89 
tetraploid,  110 
tripoid,  110 
Ozonation,  74,  249 

Penaeid  shrimp  (see  Shrimp) 

Perea  flavescens  (yellow  perch),  55,  269, 

390 

Polyculture,  16,  17,  23,  26,  41,  126-127, 
164,  166,  200,  203,  223,  309,  335, 

389,  390 

Pond  aquaculture  (see  also  Ponds,  Shrimp 
ponds) 

Ponds  (see  also  Shrimp  ponds) 
baitfish,  16,  195 

channel  catfish  culture,  23-24,  57,  69,  71, 
193-197,  200-201,  203,  210-220,  221, 
224-229,  234,  238,  309,  321,  323,  333, 
335 

crayfish  culture,  195,  199 


culture  intensity,  58,  60-62,  68,  71-72, 
193,  202,  203,  224-225,  234,  286, 
309-311, 

definition,  191-192 

effluents,  195,  198,  216-217,  222,  280, 
300 

energy  use,  64,  68,  192,  208,  210,  213, 
223-225,  231,  235-236,  241,  286,  302 
global  production  from,  12-13,  194-195 
hybrid  striped  bass,  195,  336 
hydrology,  195,  227,  234-235,  238 
land  use,  198,  201-202,  207,  222-227, 

235- 241 

off-flavors,  24,  227-229,  233-234 
ornamental  fish,  16,  195,  197,  214,  234, 
349,  409 

salinization  from,  239 
species  cultured,  24,  32,  37,  40,  57, 
193-195,  200,  203 
traditional,  241 

waste  treatment  in,  60-62,  72,  192-194, 
202,  207-209,  215-227,  231-232, 

236- 238,  240-241,  308-310,  403 
water  budgets,  198-201 

Predator  control  (see  also  Predators) 
cages,  128 

freshwater  ponds,  234,  236,  323,  333 
molluscan  shellfish  aquaculture,  43,  67, 
82,  84,  86-90,  94,  98,  100-101, 
105-106,  111 

net  pens,  136,  139,  150,  152 
recirculating  aquaculture  systems,  74 
reservoirs,  163,  166 
Predators 

birds,  86,  128,  163,  197,  223,  234,  311, 
327,  339 

crustaceans,  85,  86 
echinoderms,  67,  86 
fish,  86, 128,  163, 166,  397 
mammals,  128 

molluscan  shellfish  aquaculture,  43,  67, 
82,  84,  86-90,  94,  98,  100-101, 
105-106,  111 
mollusks,  67,  86 
net  pens,  136,  139,  150,  152 
pinnipeds,  128,  136,  139,  152 
platyhelminths,  106 
reptiles,  128 
sharks,  152 

Procambarus  clarkii  (red  swamp  crayfish) 
culture,  195,  199 

Production  intensity  (see  Intensity) 
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Production  statistics 
cages,  121 

global  statistics,  8,  12,  80,  121,  158, 

239 

inland  capture  fisheries,  4-5,  169 
marine  fisheries,  4,  5 
marine  shrimp,  4,  10-11,  37-39,  42 
molluscan  shellfish,  79-81 
ponds,  12-13,  194-195 
trout,  30,  32,  55,  57 

Quiescent  zones,  185-186,  332,  390 

Raceway  (see  Flow-through  systems) 

Rainbow  trout  (see  also  Flow-through 
systems,  Trout  farming) 
growth  rates,  269 
net-pen  and  cages,  121 
polyculture,  127 

recirculating  aquaculture  systems,  58 

Recirculating  aquaculture  systems 
carrying  capacity,  74,  232,  270-273,  276 
definition,  74,  192 
effluents,  226 
energy  used,  64 

environmental  impacts,  246-247,  254, 

344 

land  use,  201,  222 
species  cultured,  247,  269 
unit  treatment  processes,  247-249 
water  use,  200-201 

Reduction  fisheries  (see  Feed  fish,  Fishmeal, 
Fish  oil) 

Reservoirs,  13,  68,  123,  159-164,  166-167 

Resource  use 

energy,  58,  64-65,  68,  88,  100,  136, 
160-161,  192,  208,  210,  213,  223-225, 
231,  235-236,  241,  252,  279,  286,  297, 
302,  314,  321,  330-331,  333,  340,  345, 
367,391,411 

feeds,  24,  27,  34-35,  44,  59-62,  68-69, 
122-123,  126-127,  128-129,  184,  186, 
192-193,  202-203,  206-209,  212, 
216-223,  224-225,  227,  235-239,  241, 
250,  266-268,  279-288,  290,  292-302, 
309-311,  321,  325,  364-366,  370-371, 
391,  396,  398,411 

land,  9,  69,  202,  222-227,  235-241,  246, 
280,  300,  301 

water,  69,  74,  176-177,  184,  195, 
198-201,  237,  246,  253,  255,  279-280, 
300-302,  321,  344 


Salmon  farming  (see  Atlantic  salmon.  Net 
pens) 

Salmo  salar  (see  Atlantic  salmon) 

Scallop,  bay,  81 
Scallop,  sea,  81,  90 
Scallops 

culture  methods,  81-82,  97,  99,  101-103, 
407 

dredging,  106 
global  production,  80-82 
Sediment  basins  (see  Settling  basins) 
Sediments, 

changes,  120,  149,  151 
disposal,  288 

interactions  in  ponds,  205-206,  209-212, 
217,  219-222 

organic  matter  in  shrimp  pond,  288-289 
organic  matter  near  cage  or  net  pen  sites, 
120,  139,  149,  151 
treatments,  289 
Settling  basins 

design  procedure,  252 
flow-through  systems,  185-186 
off-line,  185-186 
quiescent  zones,  185-186 
recirculating  system,  249 
Shellfish  farming  (see  also  Molluscan) 
shellfish  aquaculture, 
clam  culture,  80,  81,  88,  100-103,  107 
culture  methods,  65,  67,  88-89,  93, 
97-102,  400,  407 
genetic  improvement  in,  109-110 
global  production,  79-81 
mussel  culture,  81 
oyster  culture,  79 

polyculture  with  net-pen  cultured  fish, 
127,  406-407 

regulatory  requirements,  113-115 
scallop  culture,  80-82 
Shrimp  farming  (see  also  Shrimp,  Shrimp 
ponds) 

Silver  carp,  10,  17,  123,  127,  165,  167-168, 
203,  207 
Site  selection 

flow-through  systems,  57,  177,  180,  187 
freshwater  ponds,  70-71,  235,  240 
molluscan  shellfish  aquaculture,  65, 
111-115 

net  pens  and  cages,  65,  119,  124,  136, 
138-139,  151 
open  systems,  65 

recirculating  aquaculture  systems,  57-58 
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Sludge  (see  Solids  and  sediment) 

Soils 

pond  construction,  70-71 
Solids  management, 

aquaponics,  345-347,  352-358,  360-365, 
368-370,  376-377,  379 
biofloc,  61,  74,  288-290,  295-296,  301 
flow-through  systems,  174,  185-186 
in-pond  raceway,  388,  390,  392-393 
net-pen  aquaculture,  405 
partitioned  system,  77,  309,  313,  315, 
330-331 

pond,  72,  211,  215-219,  222 
recirculating  aquaculture  systems,  61,  74, 
246-254,  256-257,  263,  265-269,  272 
Spat  collection,  42-43,  82,  88-92,  94-97, 
99-100 
Sustainability 

aquaponic  systems,  375 
biofloc  systems,  278-280,  290,  298, 
300-303 
cages,  136 

economic,  233-237,  279 
future,  401,404,411 
in-pond  raceways,  393 
ponds,  217,  233,  237-240 
recycle  systems,  246-247 
reservoir  ranching,  159,  171 
shellfish,  113 
trophic  integration,  407 
Swirl  separators,  249,  250,  252,  353 

Tilapia 

aquaponics,  344,  346-352,  355-357, 
362-366,  377-382 

biofloc,  279-281,  283-284,  286,  288, 
290-291,  298,  301-302 
cages,  120-123,  125,  127,  201,  262, 

269 

characteristics,  56-58,  221 
history,  17,  23,  25-27 
in-pond  raceways,  390-391 
partitioned  aquaculture  systems,  310, 
313,315-323,327,  329,  331, 

336-340 

polyculture,  42,  335 
ponds,  193-195,  200,  203,  224 
recycle  systems,  246-247,  262,  269-271 
reproduction,  232 
reservoir  ranching,  165,  169 
Trade 

international  seafood,  1,  6-7,  38,  409 


Trophic  levels 

aquaculture,  163,  165,  167-168,  407 
capture  fisheries,  397 
cultured  species,  164,  203,  224,  237-241, 
407 

energy  use  and,  64-65,  68,  88 
environmental  impacts  and,  149 
Trout  farming  (see  Rainbow  trout  and 
Flow-through  systems) 

User  conflicts,  44,  106,  112-114,  124, 

128-129, 136-137, 139,  153, 164,  199, 
238-239 

Water  budgets 

flow-through  systems,  183-184 
ponds,  198-201 
Water  conservation,  184 
Water  exchange 

aquaponics,  344-345,  352,  364-365,  368, 
371 

biofloc  systems,  279-281,  288-289,  292, 
297,  299-301 
Cages,  128,  152 

flow-through  raceways,  179,  181, 

183-184 

in-pond  raceways,  388-389 
partitioned  aquaculture  system,  332-333, 
335-336 

ponds,  193,  199-202,  208-210,  220-222, 
226,  231,  236-238,  250,  261,  268 
shrimp,  35 
Water  resources 

aquaculture  and,  57,  69,  76,  164,  169, 
176,  179-180,  200-201,  223,  235, 
240-241,  279,  300-301 
Water  reuse, 

aquaculture,  73,  218,  246,  255,  295,  302, 
327-328 

flow-through  systems,  60,  69,  175, 
178-180,  183 
Water  use 

flow-through  systems,  183-184 
ponds,  198-201 

recirculating  aquaculture  systems, 

200-201 

Water  velocity,  128,  138,  146,  174, 
183-185,  251,  260-261,  289,  311, 
313-316,  336 

Watershed  ponds,  70,  196-200 
Yellow  perch,  55,  269,  390 


